Distribution of isomyosin in cultured cardiac myocytes as determined by monoclonal antibodies and adenosine triphosphatase activity.
The distribution of isomyosin in cardiac muscle cells in culture has been investigated with monoclonal antibodies and Ca2+-activated myosin ATPase cytochemical staining. With immunofluorescent studies using monoclonal antibodies to isomyosins V1 and V3, the cardiac myocytes grown in a serum-free and thyroxine (T4)-free medium for 7 days contained a predominant population of cells which were strongly reactive to anti-V3 antibody. A small population of myocytes in this culture exhibited weak or no reaction to anti-V3 antibody. When cultures were exposed to anti-V1 antibody, the predominant cardiac myocyte population showed little or no reactivity to this antibody, whereas a small population of the myocytes were strongly reactive. The myosin ATPase staining reaction of the positive myocyte population was significantly less pronounced than that of the V3-negative population which showed a strong reaction. The staining pattern changed dramatically after exposure of cultured myocytes to thyroid hormone for 7 days. Most of the cells were found to react strongly with anti-V1 antibody, while some cells showed little reactivity and some were not stained at all. A small number of cardiac myocytes in this culture showed little or no reactivity to anti-V1 antibody but were strongly reactive to anti-V3 antibody. The predominant anti-V1-positive myocyte population exhibited strong myosin ATPase staining as compared to a smaller V3-positive myocyte population which showed very weak staining. The cytochemical results of ATPase staining in cardiac myocytes agreed well with ATPase activity as determined on pyrophosphate gels containing isomyosin derived from cultured cardiac myocytes with or without T4. This study has demonstrated that cultured myocytes contain a small population of muscle cells which is not responsive to thyroid hormone or to the lack of it.